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University of Waterloo. However, these diagrams are often very complex and do not provide 
the user with the desired overview of the application. In our experience, such tools display 
repeated occurrences of non-trivial commun ... 
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A broad spectrum of electronic commerce applications is currently available on the Web, 
providing services in almost any area one can think of. As the number and variety of such 
applications grow, more business opportunities emerge for providing new services based on 
the integration and customization of existing applications. (Web shopping malls and support 
for comparative shopping are just a couple of examples.) Unfortunately, the diversity of 
applications in each specific domain and the dispar ... 
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Current distributed multimedia systems, including the World Wide Web. allow users access 
to vast amounts of media-rich information. Much effort has been put into providing 
browsing and querying tools, storing multimedia documents efficiently, and transporting the 
documents from a server to a client. The multimedia data in these systems is often 
protected by copyright and has other restrictions on its use. However, current systems, 
such as the Web, have limited support for document security.When ... 
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Current developments in IT point towards the formation of loosely coupled enterprises, 
often referred to as virtual enterprises. These enterprises require both secure and flexible 
collaboration between unrelated information systems. Web services technology can be used 
as an ideal platform for realising virtual enterprises throughh their ease of integration, 
flexibility, and support of XML vocabularies. To ensure the successful implementation of 
Web services within virtual enterprises, new approa ... 
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In this paper we review studies of the growth of the Internet and technologies that are 
useful for information search and retrieval on the Web. We present data on the Internet 
from several different sources, e.g., current as well as projected number of users, hosts, 
and Web sites. Although numerical figures vary, overall trends cited by the sources are 
consistent and point to exponential growth in the past and in the coming decade. Hence it is 
not surprising that about 85% of Internet user ... 
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This work gives an overview of a new technology that is attracting growing interest in public 
as well as in the computer industry itself. The visible difference from other technologies is in 
the use of a pen or pencil as the primary means of interaction between a user and a 
machine, picking up the familiar pen and paper interface metaphor. From this follows a set 
of consequences that will be analyzed and put into context with other emerging 
technologies and visions. Starting with a short historic ... 
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An interdisciplinary research community needs to address challenging issues raised by 
applying workflow management technology in information systems. This conclusion results 
from the NSF workshop on Workflow and Process Automation in Information Systems which 
was held at the State Botanical Garden of Georgia during May 8-10, 1996. The workshop 
brought together active researchers and practitioners from several communities, with 
significant representation from database and distributed systems, sof ... 
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Document sources are available everywhere, both within the internal networks of 
organizations and on the Internet. Even individual organizations use search engines from 
different vendors to index their internal document collections. These search engines are 
typically incompatible in that they support different query models and interfaces, they do 
not return enough information with the query results for adequate merging of the results, 
and finally, in that they do not export metadata about t ... 
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Wireless access with mobile (or handheld) devices is a promising addition to the WWW and 
traditional electronic business. Mobile devices provide convenience and portable access to 
the huge information space on the Internet without requiring users to be stationary with 
network connection. However, the limited screen size, narrow network bandwidth, small 
memory capacity and low computing power are the shortcomings of handheld devices. 
Loading and visualizing large documents on handheld devices bee ... 
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A set containment join is a join between set-valued attributes of two relations, whose join 
condition is specified using the subset (c) operator. Set containment joins are deployed in 
many database applications, even those that do not support set-valued attributes. In this 
article, we propose two novel partitioning algorithms, called the Adaptive Pick-and-Sweep 
Join (APSJ) and the Adaptive Divide-and-Conquer Join (ADCJ), which allow computing set 
containment joins efficiently. We show that ... 
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